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(54) BAR CODE READER 

(57)Abstract 

PURPOSE: To prevent read error by automatically 
setting the quantity of emitted light at a suitable value 
concerning the read error of a bar code at the time of 
rescanning. 

CONSTITUTION: This bar code reader is composed of a 
photoelectric conversion circuit 1 to emit light onto a 
bar code 20 and to convert this reflected light, amplifier 
circuit 2 to amplify a signal from the photoelectric 
conversion circuit 1 , comparator circuit 3 to convert an 
amplified signal 2a to a binary signal 3a, and 
microcomputer to decode the binary signal 3a, and the 
bar code device controls 1a the quantity of light emitted 
from the photoelectric conversion circuit 1 so that the 
proper voltage value can be set according to a value 
calculated from the maximum and minimum values of the 
signal 2a from the amplifier circuit 2 in the case of error 
after decoding. 
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(54) Title of the Invention: Bar code reader 
(57) [Abstract] 

[Purpose] To prevent read errors by automatically setting the quantity of light emitted to an 
appropriate value during rescanning, with respect to read errors for bar codes. 

[Constitution] A bar code reader composed of photoelectric conversion circuit 1, which emits 
light onto a bar code 20, and converts the reflected light thereof, an amplifier circuit 2 that 
amplifies the signals from the photoelectric conversion circuit 1, a comparator circuit 3 that 
converts the amplified signals 2a into binary signals 3a, and a microcomputer 4 that decodes the 
binary signals 3a, and in the event that there is an error during the decoding, control la of the 
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amount of light emitted by the photoelectric conversion circuit 1 is performed so that it becomes 
the appropriate voltage level based on the value calculated from the maximum value and 
minimum value of the signals 2a from the amplifier circuit 2. 



1 . . . Photoelectric conversion circuit 

2... Amplifier circuit 

3 . . . Comparator circuit 

4. . . Microcomputer 

4a. . . Binary signal input terminal 

4b... Input terminal 

4c. . . Control output terminal 

4d... Output terminal 
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[Scope of Patent Claims] 
[Claim 1] 

A bar code reader equipped with a photoelectric conversion circuit, which is composed of 
a light emitting means that emits light onto a bar code, and a light receiving means that scans on 
the bar code, reflects the above-mentioned light reflected from the bar code and converts this into 
light reception signals, an amplifier circuit that amplifies the above-mentioned light reception 
signals to obtain bar code signals, a comparator circuit that converts said bar code signals into 
binary signals, and a microcomputer, wherein the above-mentioned microcomputer is equipped 
with a function for decoding the above-mentioned binary signals, a means for inputting the 
above-mentioned bar code signals, and moreover detection the potential difference between the 
maximum value and minimum value of the above-mentioned bar code signals, and a control 
function that controls the quantity of light emitted by means of the above-mentioned light 
emitting means so that it becomes the proper potential difference that is set beforehand. 

[Brief Description of the Invention] 
[0001] 

[Technical of Industrial Use] 

The present invention relates to the improvement of a bar code reader. 

[0002] 

[Prior Art] As shown in Figure 6, a conventional bar code reader is equipped with a photoelectric 
conversion circuit 10, amplifier circuit 11, comparator circuit 12 and microcomputer 13. The 
light reception signals 10a obtained by received with the light receiving circuit a quantity of light 
from the light emitting element of the photoelectric conversion circuit 10 are amplified by the 
amplifier circuit 1 1 based on the data of the bar code 20 obtained by scanning over the bar code 
20, and of these bar code signals 11a, which are this amplified analog waveform, only the bar 
code signals 11a with a potential difference at or above a prescribed level are selected and 
inputted from the input terminal 13a of the microcomputer 13 as binary signals 12a into the 
comparator circuit 12, and are decoded for example in ASCII code, which can be handled by 
information processing devices. 

[0003] Figure 7 is a flow chart showing the method for processing the binary signals 12a 
inputted by the microcomputer 13 of a conventional bar code reader. The binary signals 12a 
inputted from the input terminal 13a of an initialized microcomputer 13 are decoded into a code 
(for example, ASCII code) that can be imported as the data of the host computer (S10-S12). 
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[0004] A determination is made about whether the decoded data is correct or false by start, end, 
check digit, etc., and the data that is proper is sent to the host computer, and in the event that an 
error has occurred it is not sent to the host computer but rather eliminated without being provided 
to any means for correction, etc. (S13-S14) 

[0005] Then, in the event that data is eliminated in this manner, data of the bar code is obtained 
by rescanning. 

[0006] 

[Problems That the Inventions Intends to Solve] However, in such a conventional bar code 
reader, there are cases where it is not possible to read data accurately due to a variety of reasons, 
for example, due to discrepancies in the shading and width of the bar codes, the fact that the 
method for scanning of the bar code differs depending on the operator, etc. 

[0007] Owing to this, it will not be expressed as a bar code signal with the prescribed potential 
difference in the amplifier circuit irrespective of whether or not it is the proper data, so cases 
arise where this bar code signal is not read as data when it is turned into a binary signal in the 
comparator circuit. 

[0008] The present invention was created in light of the above-mentioned problems, and takes as 
its purpose the provision of a bar code reader that detects the potential difference between the 
maximum value and the minimum value of the bar code signal obtained by an amplifier circuit, 
and that corrects it so that the luminosity of the light emitting means is controlled by this and it 
becomes the proper voltage level. 

[0009] - [0010] 

[Means for Solving the Problems] A bar code reader equipped with a photoelectric conversion 
circuit, which is composed of a light emitting means that emits light onto a bar code, and a light 
receiving means that scans on the bar code, reflects the above-mentioned light reflected from the 
bar code and converts this into light reception signals, an amplifier circuit that amplifies the 
above-mentioned light reception signals to obtain bar code signals, a comparator circuit that 
converts said bar code signals into binary signals, and a microcomputer, wherein the above- 
mentioned microcomputer is equipped with a function for decoding the above-mentioned binary 
signals, a means for inputting the above-mentioned bar code signals, and moreover detection the 
potential difference between the maximum value and minimum value of the above-mentioned 
bar code signals, and a control function that controls the quantity of light emitted by means of the 
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above-mentioned light emitting means so that it becomes the proper potential difference that is 
set beforehand. 

[0011] 

[Operation] The bar code reader for the present invention can obtain bar code signals that are 
adapted to the shading, scanning, etc. of the bar code owing to the fact that the bar code signals 
are corrected to the proper voltage level by increasing or decreasing the quantity of light of the 
light emitting means in the event that the prescribed potential difference between the maximum 
and minimum is not obtained. 

[0012] 

[Embodiment] A detailed description is provided below of an embodiment of the present 
invention while reference is made to figures. Figure 1 is a block diagram showing the overall 
composition of the bar code reader for one embodiment of the present invention. The bar code 
reader composed of photoelectric conversion circuit 1, an amplifier circuit 2, a comparator 
circuit 3 and a microcomputer 4, and of these the amplifier circuit 2 and the comparator circuit 3 
are the same as the conventional items shown in Figure 6. 

[0013] The microcomputer 4 is equipped with a terminal for binary signal input 4a from the 
comparator circuit 3, an input terminal 4b that inputs bar code signals 2a when these are the 
analog waveform obtained by the amplifier circuit 2, a control output terminal 4c that controls 
the light emitting circuit, which is the light emitting means, and an output terminal 4d that 
outputs the data that is decoded and can be imported by the host computer (for example ASCII 
code), and moreover is equipped with functions like those shown in the flow chart shown in 
Figure 4 (described below). 

[0014] Figure 2 is a circuit diagram of the photoelectric conversion circuit 1, amplifier circuit 2 
and comparator circuit 3, excluding the microcomputer 4. The photoelectric conversion circuit 1 
is composed of a light emitting circuit lc and a light receiving circuit Id. 

[0015] The light emitting circuit lc, which is the light emitting means, is composed of an LED 
and a resistor, and moreover the power supply terminal la of the light emitting circuit lc is 
connected to the control output terminal 4c of the microcomputer 4 (see Figure 1). The control 
output terminal 4c of this microcomputer 4 is an output terminal that detects the maximum value 
and the minimum value of the bar code signals 2a obtained by the amplifier circuit 2 when the 
data read on the bar code is in error and calculates the potential difference thereof, and supplies 



5 



voltage such that it becomes the proper potential difference during the following operation based 
on the calculated potential difference. 

[0016] The light receiving circuit Id, which serves as the light reception means, is equipped with 
a [illegible] transistor that receives the light from the LED that is reflected from the bar code and 
converts it photoelectrically to obtain the light reception signals lb. 

[0017] The amplifier circuit 2 inputs and amplifies the light reception signals lb to the 
operational amplifier and outputs bar code signals 2a, which are the analog waveform 6 like that 
shown in Figure 3(A). The bar code signals 2a of this amplifier circuit 2 are inputted to the input 
terminal 4b of the microcomputer 4 and the comparator circuit 3. 

[0018] The comparator circuit 3 is composed of an autothreshold level control circuit, and is a 
circuit that converts the bar code signals 2a composed of the analog waveform 6 shown in Figure 
3(A) into binary signals 3a, which are in the digital waveform 7 like that shown in Figure 3(B). 
To describe the above-mentioned operation with reference to figures, the threshold level of this 
autothreshold level control circuit is a VF determined by a diode, capacitor and resistor, and this 
VF is approximately 0.6 (V) or greater. Therefore, in the event that there is a voltage drop of 
approximately 0.6 (V) or greater from the local maximum value (PI in Figure 3(A)) of the bar 
code signals 2a obtained with the amplifier 2, the value of the binary signal 3 a, which is the 
digital waveform 7, inverts, and it inverts for example from L -> H (see 7a in Figure 3(B)). In 
addition, when there is a voltage rise of approximately 0.6 (V) or greater from the local maximal 
value (B2 in Figure 3(A)), the binary signal 3a, which is the digital waveform 7, inverts from H 
-> L (see 7b in Figure 3(B)). The binary signals 3a obtained from the comparator circuit 3 are 
inputted to the binary signal input terminal 4a of the microcomputer 4 and serve as the data to be 
decoded. 

[0019] Figure 4 is a flow chart showing an overview of the data processing by the 
microprocessor. In the same figure, at the same time as the binary signals 3 a from the comparator 
circuit 3 are inputted to the binary signal input terminal 4a of the initialized microcomputer 4, the 
bar code signals 2a from the amplifier circuit 2 are inputted from the input terminal 4b (S1-S2). 
The binary signals 3 a that are inputted from this binary signal input terminal 4a (see Figure 1) 
are decoded into signals that can be read by the host computer (for example, ASCII code), and 
the microcomputer makes a determination about whether the decoded data is correct or false by 
start, stop, check digit, etc. (S3-S4). 
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[0020] In the event that the decoded data is correct, it is sent to the host computer from the 
output terminal 4d (see Figure 1) (S5). 

[0021] In the event that the data is an error, the microcomputer 4 detects the maximum value and 
the minimum value from the bar code signals 2a and calculates the potential difference (noted 
below as the bar code signal potential difference), and controls the supply voltage sent from the 
control output terminal 4c to the power supply terminal la of the light emitting circuit lc such 
that this calculated bar code signal potential difference becomes the proper potential difference 
(noted below as the proper potential difference) during the following operation (S6). 

[0022] A description of this method is provided below employing Figure 3. In the determination 
of the decoded data (S6), in the event that an error occurs, the bar code signals 2a imported from 
the input terminal 4b are A/D converted by the A/D conversion means that is built into the 
microcomputer 4, a determination is made about the maximum value and the minimum value of 
the bar code signals 2a, and the difference thereof is calculated. Correction of the voltage 
supplied to the light emitting means is carried out such that this calculated bar code signal 
potential difference is set as the proper potential difference. In the case of the present 
embodiment, the proper potential difference is set for example at 1 (V). This proper potential 
difference is the potential difference of the bar code signals 2a with the lowest error occurrence 
rate statistically. 

[0023] If the light emitting luminosity of the LED of the light emitting circuit lc (see Figure 2) 
when this proper potential difference 1 (V) is generated is set at 5 (mcd), the current flowing (IF) 
to the LED of the light emitting circuit lc is 8 (mA) from the IV-IF graph (see Figure 5(A)). The 
supply voltage (VT) at this time is obtained from the formula 9 shown in Figure 5(B)), and is 4 
(V). Here, the circuit 8 in Figure 5(B) is identical to the light emitting circuit lc. The [illegible] 
direction voltage (VF) of the LED is set at 2 (V) for the sake of convenience, and the resistance 
value R is set at 250 ohms. 

[0024] For example, assuming that the bar code signal potential difference is 2 (V), the light 
emitting luminosity of the light receiving element LED must be set at 2.5 (mcd), which is about 
l A. The [illegible] current at this time is 2.5 (mA) from Figure 5(A). Therefore, the voltage (VT) 
supplied to the LED power source becomes 250 (ohms) x 2.5 (mA) + 2 (V) = 2.625 (V) from 
formula 9 in Figure 5(B), and the voltage of 2.625 (V) is supplied to the light emitting element of 
the light emitting circuit lc from the control output terminal 4c of the microcomputer 4. 
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[0025] In addition, assuming that the bar code signal potential difference is set at 0.7 (V), 
similarly the light emitting luminosity of the light receiving element LED must be set at 7 (mcd), 
which is about 1/0.7 = 1.4 times. The [illegible] current at this time is 20 (mA) from Figure 5(A). 
Therefore, the voltage (VT) supplied to the LED power source becomes 250 (ohms) x 20 (mA) + 
2 (V) = 7.0 (V) from the formula 9 in Figure 5(B), and the voltage of 7.0 (V) is supplied to the 
light emitting element of the light emitting circuit lc from the control output terminal 4c of the 
microcomputer 4. 

[0026] By this processing, the potential difference between the local maximal value and local 
minimal value that can serve as the bar code signal 2a based on the bar code data exceeds the 
threshold level (0.6 V in the present embodiment) at the very least, and it is expressed in binary 
signals 3 a as data, and in addition the noise is conversely amplified and exceeds the threshold 
value, and is not expressed as binary signals as data. 

[0027] 

[Effects of the Invention] The bar code reader according to the present invention is composed as 
described above, and has the following effects. The quantity of light emitted by the light emitting 
means of the bar code reader is varied automatically to the appropriate value during rescanning. 
Owing to this, it is possible to reduce read error by a large margin. Therefore, it is no longer 
affected by such factors as the skill of the operator, the shading of the bar code, etc., and thus has 
the extremely useful effect that the bar code operation can be performed smoothly. 

[0028] 

[Brief Description of the Figures] 

[Figure 1] This is a block diagram showing the overall composition of the bar code reader for 
one embodiment of the present invention. 

[Figure 2] This is a circuit diagram showing the contents of the photoelectric conversion circuit 
1, amplifier circuit 2 and comparator circuit 3 for the present embodiment, as well as the 
combination relationship of these. 

[Figure 3] This is a waveform diagram showing one example of the analog waveform of the bar 
code signal 2a and the digital waveform of the binary signal 3 a of Figure 2. 

[Figure 4] This is a flow chart showing the method for processing the digital signals inputted by 
the microcomputer into the bar code reader for the present invention. 
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[Figure 5] This is a curve diagram showing the correlation between the electric current and 
luminosity of the light emitting circuit lc and the formula for calculating the voltage to be 
supplied to the light emitting circuit. 

[Figure 6] This is a block diagram showing the overall composition of the conventional bar code 
reader. 

[Figure 7] This is a flow chart showing the method for processing the digital signals inputted by 
the microcomputer of a conventional bar code reader. 
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[Figure 1] 

1 . . . Photoelectric conversion circuit 

2... Amplifier circuit 

3 . . . Comparator circuit 

4... Microcomputer 

4a. . . Binary signal input terminal 

4b... Input terminal 

4c. . . Control output terminal 

4d. . . Output terminal 
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[Figure 3] 
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[Figure 4] 
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[Figure 5] 
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Voltage level to be supplied (V T ) = Electric current (R) X the electric current level ([ill.]) + [ill.] 
voltage of the LED (V F ) 
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[Figure 6] 

10. . . Photoelectric conversion circuit 

11... Amplifier circuit 

12. . . Comparator circuit 

13... Microcomputer 

13a... Input terminal 

1 3b . . . Output terminal 




[Figure 7] 
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